A novel Xenopus oocyte expression system based on cytoplasmic coinjection of T7-driven plasmids and purified T7-RNA polymerase.
The Xenopus laevis South African frog oocyte is a well suited and widely used system for protein biochemistry and functional studies. So far, two methods are commonly in use for the expression of exogenous proteins in this system. Investigators have the choice between cytoplasmic injections of in vitro synthesized cRNA or nuclear injections of cDNA. Here, we describe a new method for ion channel expression in oocytes, which consists of a coinjection of T7-driven cDNA and T7-RNA polymerase directly into the cytoplasm. This technique uses very limited amounts of purified enzyme and is also applicable to SP6 polymerase. Commercially available polymerases can also conveniently substitute for self-purified enzymes. The technique can be used for electrophysiological and biochemical analysis. In particular, high level expressions have been achieved for potassium (Shaker B, Kv1.2 and Kv1.3) and sodium (P mu 1.2) channels, and we also demonstrate efficient metabolic labeling of the calcium channel auxiliary beta 3 subunit. The properties of the channels expressed by this technique are indistinguishable from those of the channels expressed by classical methods. Expression of multi-subunit proteins was also achieved illustrating that the technique can be used for structure-function analyses. Moreover, this novel expression technique avoids many drawbacks of the two former techniques. It clearly bypasses the costly and time-consuming step of cRNA synthesis in vitro, prevents delicate cRNA manipulation and is easier to perform and more reliable than nuclear injection. Finally, it does not affect cell survival rate. These data indicate that the T7-RNA polymerase expression technique could be widely used in the future for the expression of exogenous proteins in the Xenopus oocyte system.